EXPRESS MAIL NO. EV347014345US 



CHAIR-SIDE MULTIMEDIA COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention pertains to a system for providing infomation 
5 to customers of service providers, and more particularly to a dental chair display 
and control system that provides multiple forms of communication, including 
Internet access, real time video imaging, and digital photography. 

Description of the Related Art 

Numerous types of services are provided in which a consumer must 

1 0 remain stationary for a substantial period of time. Examples of such services 

include dentistry, hair styling, manicuring, and the like. A common aspect of these 
services is that the consumer or patient is generally awake and alert while the 
service is being provided. 

While an individual is receiving a service under these conditions, they 

1 5 are frequently unable to engage in activities to distract themselves. For example, 
listening to entertainment via headphones will interfere with the hair stylist's ability 
to cut and style hair. In addition, experience has shown that removable 
headphones are uncomfortable, confining, heavy, hot, tend to disturb the hair, and 
must be offered and accepted. Reading presents additional difficulties because it 

20 typically interferes with the service provider's ability to render effective and safe 
care, such as in the case of dentistry. A dentist must have unobstmcted access to 
the patient's mouth, which would cleariy be Impaired by a patient attempting to 
bring a book or other reading material in front of their face in order to read. 
Devices have been proposed for providing distraction and 

25 entertainment to dental patients in particular. U.S. Patent No. 4,260,376 discloses 
a dental apparatus that provides an illumination source in combination with an 
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audio-visual display to reduce or mask the effects of pain stimulus on a dental 
patient. The apparatus Includes a television for displaying Images generated from 
a video recording camera or prerecorded images from a cassette. While this 
apparatus might have been suitable for its purpose at the time it was developed in 
5 1981 , it does not have the capability of providing Internet access, digital 
photography, or access to patient records. 

BRIEF SUMMARY OF THE INVENTION 

The disclosed embodiments of the invention are directed to a patient 
communication system that includes, in one embodiment, a display screen with 

10 operatory light, an arm rest controller for a patient, and directional speakers in a 
headrest that provide sound in limited directions. Ideally the display screen is a flat 
panel touch screen. 

In accordance with another embodiment of the invention, a miniature 
color video camera is included with the display screen and operatory light for 

15 providing real time imaging of the patient's mouth. Ideally, a second set of controls 
is provided that are remote from the armrest of the chair to enable the service 
provider to control the display screen and peripheral connections. 

In accordance with yet another aspect of the present Invention, the 
system includes access to the service provider's web page via the Internet, and in 

20 a preferred embodiment is limited to the service provider's website. Ideally, the 
system includes software to enable patient navigation of the website and dental 
staff access and management of the system, as well as a residential server that is 
preferably adjacent to the chair. Alternatively, a CPU can be mounted In the 
display screen case that is suspended over the patient in or on the chair or the 

25 display screen support. 

In accordance with a further aspect of the present invention, a chair- 
side multimedia communication system is provided that includes the chair, an arm 
rest controller for an occupant of the chair; a display screen having at least an 
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operatory light and coupled to the controller; and directional speakers coupled to 
the controller and mounted in a headrest on the chair to provide sound in a limited 
direction. A miniature color video camera is also mounted in conjunction with the 
display screen and suspended over the chair via a mounting arm. A digital camera 
5 can also be included for still pictures. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

The foregoing features and advantages of the present invention will 
be more readily appreciated as the same become better understood from the 
following detailed description when taken in conjunction with the accompanying 
10 drawings wherein: 

Figure 1 is an isometric projection of a chair-side multimedia 
communication system formed in accordance with the present invention; 

Figure 2 is an enlarged view of a display screen housing formed in 
accordance with the system of Figure 1; 
1 5 Figure 3 is a block diagram of one embodiment of a multi-chair 

multimedia communication system formed in accordance with the present 
invention; and 

Figure 4 is a tree diagram illustrating menu choices provided by 
software formed in accordance with one embodiment of the invention. 



20 DETAILED DESCRIPTION OF THE INVENTION 

Refenring initially to Figure 1 , shown therein is a chair-side 
multimedia communication system 20 formed in accordance with the present 
invention to include a chair 22 having at least one arm 24 associated therewith and 
a display screen and operatory light housing 26 suspended above the chair 22 by 

25 a stand 28, As shown in Figure 1 , the system 20 in this embodiment is used in 
conjunction with a dental chair 22. It is to be understood, however, that the system 
20 may be adapted for use In other applications, such as a barber or hair stylist 
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chair, and is not to be limited to a dental chair. However, certain features and 
components may not be needed, desirable, or usable, and hence modification of 
the system will be required. 

The chair 22 is supported on a conventional adjustable support 30 
5 that is readily commercially available and will not be described in detail herein. 
The chair 22 includes a backrest 32 having a headrest 34 attached at the top 36 
thereof. Incorporated into the headrest 34 are directional speakers 38. The 
speakers 38 are well known and commercially available, and as such they will not 
be described in more detail herein. As shown in Figure 1 , the speakers 38 are 

10 mounted on each side of the headrest 34 and can be adjustable to give the patient 
personal control of the ambient operatory noise level and sound direction. The 
directional speaker design reduces patient directed sound levels from adding to 
the sound levels of the operatory area, thereby avoiding disturbing the dental staff 
or adjacent rooms. The use of integrated speakers instead of headsets or 

15 earphones reduces the number of choices to be made and makes usage universal. 

Control of the volume of the speakers 38 is done by the user via a 
control pad 40 mounted on or in the arm 24. The control pad 40 can include the 
use of a touch pad, a roller ball, a mouse, or other known form of user input that 
can be manipulated with the hand. Preferably, the controller 40 is designed as a 

20 touch pad that is integrated into the arm 24. This location provides a conveniently 
fixed site and facilitates cleaning of the control pad 40 and reduces the risk of 
damage. Thus, the control pad 40 will be clean, simple, manageable, and trouble 
free. 

The control pad 40 is also used to determine the output of a display 
25 screen 42 mounted in the housing 26. Intraoral operatory lights 44 are mounted 
on or in association with the housing 26 below the display screen 42. In the 
embodiment shown in Figure 1 , there are four lights 44 positioned horizontally 
across the bottom of the housing 26. The prefenred position where a reclining 
patient can view the display screen 42 clearly is at the source of the intraoral light 
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source, which in this case is the operatory lights 44. The viewing angle at the 
location from which the housing 26 is suspended from the stand 28 is unobstructed 
by other operatory equipment and dental personnel. It is to be understood that the 
lights 44 may be designed to be mounted or positioned independent of the housing 
5 26, although they are preferably contained within the housing 26 as shown in 
Figure 1 . 

Also mounted in the housing 26 is a miniature color video camera 46 
(shown more clearly in Figure 2) that is positioned and configured to display a 
patient's face, perioral area, and an intraoral image on the display screen 42. This 

1 0 fomi of "video min-or" provides visual feedback to the patient during treatment 
discussion by dental personnel. Presently, this type of feedback is provided with a 
handheld minror, which has the disadvantage of blocking the light source, is difficult 
to position for viewing, and is inconvenient. Furthermore, there are patients who 
prefer to watch the treatment procedure as it is being completed, and the camera 

1 5 46 will provide an unobstructed view for those patients desiring to use it. 

Demonstration and patient education during dental hygiene 
appointments can be clearly viewed by the patient and effectively presented by the 
hygienist and the auxiliary dental team. Thus, this "video mirror" can be utilized 
and appreciated by the entire dental staff and patients alike. Handles 48 mounted 

20 to the back of the housing 26 are curved outward to provide a continuous surface 
for grasping and adjusting the position of the housing 26. 

The display screen 42 is electrically coupled via an intraoffice 
network 50 to a high-speed broadband or DSL Internet line 52, as shown in 
Figure 3. Also shown therein is a second chair-side system 54 that is connected to 

25 the network 50 and the high-speed broadband or DSL Internet line 52. Thus, the 
system can be expanded to include additional chairs as desired and as will be 
readily appreciated by one of ordinary skill. 

The connection to the internet will be fully operable. However, in one 
embodiment access can be limited to selected websites, such as the service 



5 



provider's website to supply an organized entertainment venue for the patient tliat 
can include music, video, sports, magazines, movies, games, and tlie like. 

Figure 4 shows a tree-like menu of selections available to a user 
starting at a home page 56 and choosing, for example, connections 60, video 
5 camera 46, and the third selection of dental information 62. Beneath each of these 
choices are additional selections. For example, under connections 60 is the option 
to chose digital photography. A digital camera (not shown) can be connected via 
USB cabeling to the CPU 64 to provide viewing for still facial or intraoral 
photographs. 

1 0 The patient can control the displayed content by using the control 

pad 40. These devices are rendered functional by the software resident in a 
server 64 that is ideally mounted on, in, or in close proximity to the chair 22, as 
shown in Figure 3. The software is configured to accommodate use by not only 
the patient but also the dental staff. With respect to the patient, the software must 

1 5 be configured to provide easy access to the entertainment, and thus is designed 
so that all choices are on the desktop display on the screen 42 and accessible with 
either point-and-click type of control or a touch sensitive screen, ideally, access by 
the patient is by the control pad 40 in order to limit the amount of movement 
required by the patient to control the system 20. 

20 The desktop view will include the entertainment choices, dental 

information controls, and can also include several advertiser sites located on a 
permanent index border. Advertisers can be charged to display their product 
information on the provider's system 20. 

Use of the system by the dental staff is also important and must be 

25 available via the point-and-click access or on the touch screen for those areas that 
the dental team will find most useful. For example, a treatment information 
catalogue can be provided with photographs, video clips, and written information 
about various dental conditions and treatments. This infomnation can be displayed 
for viewing while treatment progresses or used as a visual aid in a treatment 
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discussion. Dental hygienists. dental treatment assistants, and dentists will all find 
this infonnatlon and its easy access extremely useful. This can also be an 
important tool In giving a patient a better understanding and informed consent 
about conditions diagnosed, planned treatment, and treatment that is neglected or 
5 declined. This infomnation can be routed to a printer for creating a permanent 
record and providing a written copy to the patient. 

The software should also provide easy access to the camera 46 in 
order to display home care procedures or conditions that are easily seen without 
magnification. As discussed above, the camera 46 can also be controlled by the 

1 0 patient to monitor the progress of a procedure if desired. 

The software should also be configured to enable networking to a 
dental office software package or network computer for storing digital photographs 
and other dental records. In many offices, this can take the form of intraoral digital 
photographs and/or digital x-rays. In addition, the use of an intraoral video camera 

1 5 device to display a patient's current oral condition is becoming very popular. 

These devices magnify the image of the teeth to help visualize about one to three 
teeth at a time. It has proven to be an effective tool in patient education and 
treatment planning. The system of the present invention is configured to enable 
"plug and play" use of most intraoral video cameras. 

20 As also discussed above, another diagnostic tool in dentistry is the 

use of still digital photography. Such cameras offer extremely high quality images 
from full face to single tooth magnification. The diagnostic quality and integration 
of image altering software is a significant feature and useful tool in dental 
diagnosis, treatment planning, and patient education. A USB connection into the 

25 system 20 allows for immediate display of still digital photographic images. The 
network connection 50 can be used for peripheral network storage, management, 
and display in another room at another time. 

The system 20 of the present invention can be retrofitted to existing 
dental patient chairs and intraoral lights. One approach is to provide the system 
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components in a kit form. A technician will need to disconnect the existing 
intraoral light at a vertical-horizontal knuckle and remove the intraoral light. The 
housing 26 is connected to a new horizontal arm member 66. Necessary wire 
connectors are fed through the port stand 28 to the floor at the sight of the chair 
5 22. The technician can connect the CPU screen and operatory light housing 26, 
the speakers 38, and the control pad 40. The speakers are integrated into a new 
replacement headrest and the wiring is run under the chair 22 or the chair padding 
to the CPU. The control pad 40 can be configured to attach to the arm 24 on the 
chair 22 or the entire arm 24 can be replaced by removing the existing arm and 

10 running the wiring under the chair padding to connect to the CPU. The CPU will 
then be connected to the networi^ 50 and to the DSL or broadband connection via 
a router 68. Conventional wiring can be used to make the necessary connections 
or wireless technology may also be used as known to those skilled in the art. 

As will be readily appreciated from the foregoing, the system 20 of 

1 5 the present invention provides the ability to deliver web-based contents. Overall 
web access can be limited in order to centralize and control the content to be more 
dental office user specific or specific to the type of the service being provided. 
Entertainment and informational content is accessible via easy-to-use point and 
click formats. The dental team will also be able to access prepared dental-specific 

20 educational areas, and the video mirror for demonstrations. This configuration 
makes the system 20 an effective educational and sales tool for the dental team 
and a ubiquitous entertainment and informational experience for the dental patient. 

While a preferred embodiment of the infonnation has been illustrated 
and described, it is to be understood that various changes may be made therein 

25 without departing from the spirit and scope of the invention. For example, the 
configuration of the housing can be altered as necessary to meet the needs of a 
particular application. Consequently, the invention is not to be limited except by 
the scope of the claims that follow and the equivalents thereof. 
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